The light scattering detection method developed at the H ahn-M eitner-Institut1 was used during re cent years in combination with pulse radiolysis or laser flash photolysis to study the dynamics of syn thetic macromolecules in solution. It was possible, e. g., to observe directly the disentanglement of coiled m acrom olecules2' 3. Recently evidence for preferential solvation of macromolecules could be obtained by our method 4.
DNA fragments produced by double strand breaks at posi tions directly opposite to each other. The slow decrease (r»/i ~ 8 s) is attributed to the detachment of segments generated by single strand breaks at sites on the alternate strands being separated by about 10 nucleotide units.
The light scattering detection method developed at the H ahn-M eitner-Institut1 was used during re cent years in combination with pulse radiolysis or laser flash photolysis to study the dynamics of syn thetic macromolecules in solution. It was possible, e. g., to observe directly the disentanglement of coiled m acrom olecules2' 3. Recently evidence for preferential solvation of macromolecules could be obtained by our method 4.
In this note we wish to report on experiments car ried out with calf thymus deoxyribonucleic acid (D N A ). The results obtained yielded inform ation on the rate of separation of m olecular fragments produced by double strand ruptures. Furtherm ore, it was possible to observe directly the detachment of single strand segments from the double stranded helix. Fig. 1 depicts the well-known f a c t5> 6 that double strand breaks may result either from two single strand breaks on opposite sites of the double helix or from single strand breaks separated by a num ber of intact nucleotide units. In the latter case double strand breaks are completed only after the detachment of the small segments in between the breaking points. One expects that in case (a) of eventually rate determining at a certain length of the segments. The DNA (^w « 2 x 107) used for our experi ments was prepared according to Kay et al. 7. It was irradiated at a concentration of 7 . 5 x l 0~2 g/l in oxygen satured 0.01 N NaCl solutions with 2 jus pulses of 15 MeV electrons from an L-band linear accelerator (Vickers) at room temperature. The ab sorbed dose per pulse was varied between 7 and 60 krad. If the dose absorbed per pulse was smaller than about 10 krad, no change of the light scattering intensity (LSI) was observed. This is shown in Fig. 2 a. When the solution was irradiated with a second pulse, the LSI dropped rapidly (Fig. 2 b ) . This drop was followed by a further slow decrease of the LSI with a half life Ti/*(slow) « 8 s. Upon ir radiating the solution with a pulse of an absorbed dose greater than 10 krad the slow decrease of the LSI was observed already at the first pulse. Irradia- tion with a pulse of m ore than 50 krad yielded at the first pulse already the fast decay, followed by the slow one with Ti/j(slow) « 8 s, as shown in Fig.  2 c. At a second pulse the portion of the rapid LSI decay was in this case higher than at lower pulse doses. This is shown in Fig. 2 The results are explained in the following way: a minimum absorbed dose is needed to cause a de crease of the LSI since breaks in positions as de scribed in Fig. 1 a are formed only with a certain
